
    Paul Stackhouse, David P. Kratz, and Takmeng 
Wong, (NASA LaRC) 

PC Sawaengphokhai, Shashi Gupta and Anne 
Wilber (SSAI) 

Tonya Davenport, Lindsay Parker and the  
Atmospheric Science Data Center Team (SSAI) 

4/24/2014 CERES Science Team Meeting 1 



4/24/2014 CERES Science Team Meeting 2 



FLASH 
Temporal 

Interpolation 
TOA & Surface 

Averages 

FLASH 
Grid hourly 

 TOA/Surface 
 Fluxes 

FLASH DAYAVG: 
Local Time TOA/ 
Surface Hourly/  
Daily Averages 

FLASH 
SFC_HR 

                 Legend 
               MOA (SS1) 
               Clouds (SS2) 
               Instantaneous Fluxes (SS3) 
               Time and Space gridding (SS4) 
               Time and Space averaging (SS5) 
               User Data and Interfaces (SS6) 

Generate 
FLASH 
Spectral 

Correction 
Coefficients 

Inversion 
& Surface 
 Estimation 

FLASH 
SSF 

FLASH 
SCC 

FLASH 
Spectral 

Response 
Functions 

Update Clear 
Reflectance 

History 

Determine 
Cloud Properties 

MODIS Imager data 
MOD03: geolocation 

MOD02S: subset radiance 
MOD04: aerosol        

CERES 
Snow &Ice: 

ESNOW/EICE 

FLASH 
Clouds (SSFI) 

CERES Radiances 
Terra/Aqua Baseline1QC 

 IES 

CRHU: 
 Clear Reflectance 

History Update 

CRH: 
 Clear Reflectance 

History 

FLASH MOA: 
Meteorological, 

Ozone & Aerosol 
data 

Regrid 
Humidity & 

Temperature 
Fields 

GEOS-DAS 
GEOS 5.9 

 (FP-IT 

Official FLASHFlux 
data products 
highlighted with 
black box 

Global Monthly  
Averaging  

Scaled and filled 
TOA  

Global Monthly TOA 
Time Series 

State of Climate Analysis 

5/7/2013 CERES Science Team Meeting 3 



4/24/2014 CERES Science Team Meeting 4 

FLASHFlux SSF 
Version 3A 
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FLASHFlux TISA 
Version 3A 
Products 

(Terra+Aqua; 
Daily; 1ox1o 

resolution; 
Processed 

through about 
4/9/2014) 

https://
eosweb.larc.nas

a.gov/project/
ceres/flashflux-

tisa_table 



4/24/2014 CERES Science Team Meeting 6 



•  Published in the Journal of 
Applied Meteorology and 
Climatology in April issue. 

•  Highlights the production and 
validation of the FLASHFlux 
SSF data product. 

•  Compares well with CERES SSF 
data product. 

•  TISA paper in progress. 
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Version 2H 

SW SURFRAD Measurements Only (2008-2012) 
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Version 3A 

SW SURFRAD Measurements Only (2013) 
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LW SURFRAD Measurements Only (2008-2012) 
Version 2H 
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LW SURFRAD Measurements Only (2013) 
Version 3A 
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•  CERES FLASHFlux contributed 
to the special annual BAMS 
report on the “State of the 
Climate in 2012”. 

•  Issue appeared in Aug. 2013, 
providing estimates of changes 
in year to year Global Earth 
Radiation Budget for the first 
time. 

•  These data were extended and 
normalized relative to the 
CERES EBAF 2.6r products for 
this report. 
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CERES FLASHFlux TOA flux variability for 2013 for 
BAMS “State of the Climate” report: 

•  TSI for SORCE had to be normalized relative to RMIB 
•  Overlap with EBAF from July 2012 to June 2013 used to 

adjust FLASHFlux TOA 3A fluxes 
•  2σ monthly uncertainty (W m-2) = ±0.34, ±0.05, ±0.84 and 

±0.93 Wm-2 for the OLR, TSI, RSW and NET radiation 
•  Global annual average anomalies and variability (in 2σ):  
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Lisan Yu  
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APSIM (The Agricultural 
Production Systems sIMulator) 

–  internationally recognized as a 
highly advanced simulator of 
agricultural systems. 

–  DSSAT based formatted model 
–  Run for crop systems in West, 

East and Southern Africa 
–  FLASHFlux surface fluxes are 

“gold standard” of surface 
irradiance estimates for these 
regions (surface measurements 
are too poorly calibrated and/or 
maintained) 

–  Also uses surface temperature 
and other parameters from 
GEOS FP-IT 
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Results complements of John Hargreaves, CSIRO 



RETScreen Performance Plus 
(imbedded in RETScreen Suite) 

–  Internationally recognized for 
monitoring, targeting and 
verification of clean energy 
technologies in operational 
building systems 

–  Special ASCII time series format 
used for SW + meteorological 
parameters from GEOS FP-IT 

–  RETScreen reports at least 
20,000 users worldwide with most 
using the NASA data sets from 
FLASHFlux production 

–  Example usage includes Weston 
Bakeries (Wonder Bread), Ford 
Motor Company, Property 
management firms, government 
buildings (i.e., NASA), etc. 
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Usage results from Greg J. Leng, Manager, RETScreen 
International 



•  Update to v3B 
–  Correct production code anomaly in SSF surface fluxes 
–  Update calibration (working with CERES Instrument team) 
–  Daily FF TISA TOA and surface fluxes to netCDF format to support inclusion in 

CERES subsetter (increase visibility) 
•  Continued refinement of algorithms: 

–  Improve near-real time surface albedo to reflect surface condition (support for 
ARISE – Arctic radiation experiment) 

–  Aerosols: evaluation FP-IT compared to “Fast-MATCH” 
•  Future Upgrades 

–  CERES Ed 4 Clouds (MODIS Collection 6) and Inversion 
–  Improve consistency between CERES algorithms and FLASHFlux (TISA/SYN)  
–  Develop FLASHFlux NPP SSF data product stream 

•  Continued/improved support for applications (Solar industry, 
Agriculture, Building assessment) 
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•  FLASHFlux 3A  
–  Continuing production and validation 
–  New version featuring netCDF delivered soon 
–  Improving/upgrading algorithms will work with TISA team to increase 

similarity to current CERES products 
–  Will coordinate with Clouds and Inversion teams to adapt to Ed 4 
–  Plan to begin work on NPP SSF production system as new modules 

arrive 

•  FLASHFlux Applications: 
–  Expanding usage for Energy applications using RETScreen and other 

clean energy applications 
–  Also noting expanded usage in building infrastructure risks applications 

•  FLASHFlux publications:  
–  SSF published; TISA paper next (renewable energy journal?) 
–  2013 SotC reports submitted 
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•  NASA CASI: 
–  NASA has instituted a Climate Adaptation Science 

Investigation (CASI) team to assess NASA building 
infrastructure risks to potential changes in climate 

–  Part of the assessment is a review of energy 
performance of buildings under varying 
meteorological conditions 

–  LaRC’s team is assessing 4 buildings for team and 
with the intent to provide tutorial for other centers 

–  Analysis uses RETScreen Performance Plus tool 
–  Data sets from CERES FLASHFlux production allow 

computation of parameters to near-real time 
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